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Fraction no. (Okazaki etal., 1968; Kidwell & Mueller, 1969; Schandl &Taylor, 1969) . Acorollaryofthis is that single-stranded regions of DNA must occur in the vicinity of the replicating region. The present communication describes the effects that a Neurospora crassa exonuclease, which is specific for single-stranded DNA, has on the properties of newly synthesized DNA. The bulk of the DNA was radioisotopically labelled by growing BHK-21/C13 cells (Macpherson & Stoker, 1962) for 3 days in medium containing [14C]thymidine (1.6nCi/ml; 66mCi/mmol), and newly synthesized DNA was labelled by pulsing cells with [3H]thymidine (20pCi/ml; 26 Ci/mmol). Radiochemicals were purchased from The Radiochemical Centre, Amersham, Bucks., U.K. All methods used have been previously described (Hayton et al., 1973) . Neurospora crassa exonuclease, prepared by the method of Rabin et at. (1972) , was kindly given by Mr. D. G. Evans of this Department.
Results of the chromatography of radioisotopically labelled DNA on a column of BND-cellulose (benzoylated naphthoylated DEAE-cellulose) are shown in Fig. 1 . Most of the 3H-labelled nascent DNA was eluted in the caffeine gradient and in the 6~-guanidinium thiocyanate fraction. This behaviour is characteristic of heat-denatured DNA, which is eluted from BND-cellulose columns by the caffeine gradient (38 %) and by 6~-guanidinium thiocyanate (62 %), none being eluted by the 1 M-NaCI wash. This suggests that the nascent DNA is associated with molecules possessing single-stranded regions. Evidence in support of this interpretation was obtained after treatment of the DNA with Neurospora crassa exonuclease, whereby the amount of nascent DNA eluted by the guanidinium thiocyanate was decreased and the amount in the 1 M-Nacl fraction substantially increased (Fig. lb) . This elution pattern is behaviour characteristic of native double-stranded DNA.
These results can be explained as follows. During the extraction of DNA from the cells there is random shearing of the molecules, and in the region of the replication fork shear takes place preferentially at the single-stranded parental regions (14C-labelled) of the molecule, which occur between the Okazaki fragments (Okazaki et al., 1968) . Thus molecular species consisting of newly synthesized 3H-labelled polydeoxyribonucleotide strands (Okazaki fragments), which are hydrogen-bonded to the parental (14C-labelled) strands, but not along the entire length of the latter, are obtained, Therefore in each of these molecules there is a single-stranded region (or regions) that confers on the molecules some properties characteristic of single-stranded DNA. The Neurospora crassa exonuclease then digests the single-stranded region(s) in a 5' .+ 3' direction, thus decreasing the proportion of single-strandedness in the molecules. The enzyme also con- Table 1 . Afinity of DNA, before and after digestion with Neurospora crassa exonuclease, for nitrocellulose jitters Samples of DNA (5pg in 5ml of 0.09~-NaCI-0.9~-trisodium citrate) were passed through nitrocellulose filters, which were then washed with lOm1 of the same medium, dried and assayed for radioactivity. tains endonuclease activity specific for single-stranded DNA. This could presumably break a single-stranded region that was still intact after extraction of the DNA, thus allowing the exonuclease to digest further. After nuclease digestion of the DNA a small peak of acid-soluble material (14C-and 3H-labelled) sometimes appeared in the 0.3 MNaCl fraction from the BND-cellulose (Fig. lb) . Presumably this represents the DNA that had been degraded by the enzyme. The 3H-labelled material presumably arises from some Okazaki fragments being released by denaturation during the extraction of the DNA, and thus becoming susceptible to attack by the exonuclease. The results obtained from the BND-cellulose experiments were further substantiated by examining the affinity of pulse-labelled DNA for nitrocellulose filters, before and after nuclease digestion (Table 1) . Nitrocellulose binds single-stranded DNA more efficiently than it does double-stranded DNA. A greater proportion of the 3H-labelled DNA than of the 14C-labelled bulk DNA was bound to the filters, reflecting the singlestranded character of the former molecules. The degree of binding of the 3H-labelled molecules decreased after nuclease digestion, such that their behaviour on nitrocellulose now resembled that of the 14C-labelled bulk DNA.
These results confirm our previous conclusions (Hayton et al., 1973) that newly synthesized DNA is associated with single-stranded regions of the molecule and are in agreement with the model of discontinuous synthesis (Okazaki et al., 1968 
